Being aware of controversies and lack of evidence in peritoneal dialysis (PD) training, the Nursing Liaison Committee of the International Society for Peritoneal Dialysis (ISPD) has undertaken a review of PD training programs around the world in order to develop a syllabus for PD training. This syllabus has been developed to help PD nurses train patients and caregivers based on a consensus of training program reviews, utilizing current theories and principles of adult education. It is designed as a 5-day program of about 3 hours per day, but both duration and content may be adjusted based on the learner. After completion of our proposed PD training syllabus, the PD nurse will have provided education to a patient and/or caregiver such that the patient/caregiver has the required knowledge, skills and abilities to perform PD at home safely and effectively. The course may also be modified to move some topics to additional training times in the early weeks after the initial sessions. Extra time may be needed to introduce other concepts, such as the renal diet or healthy lifestyle, or to arrange meetings with other healthcare professionals. The syllabus includes a checklist for PD patient assessment and another for PD training. Further research will be needed to evaluate the effect of training using this syllabus, based on patient and nurse satisfaction as well as on infection rates and longevity of PD as a treatment. . Based on the principles of adult learning, these guidelines established a broad description of a course and a set of proposals to aid the teacher/nurse (hereafter called the PD nurse). The committee currently believes that, while the recommendations are still relevant and agree with current teaching practices in PD clinics, there is a need for a more comprehensive course to guide PD nurses.
I n 2006, the International Society for Peritoneal Dialysis (ISPD) Nursing Liaison Committee published the ISPD Guidelines/Recommendations for peritoneal dialysis (PD) patient training, aiming to help PD nurses prepare patients and/or their caregivers to perform PD (1) . Based on the principles of adult learning, these guidelines established a broad description of a course and a set of proposals to aid the teacher/nurse (hereafter called the PD nurse). The committee currently believes that, while the recommendations are still relevant and agree with current teaching practices in PD clinics, there is a need for a more comprehensive course to guide PD nurses.
The 2006 Guidelines tried to answer some questions that arise when talking about PD training: Who should be the trainer? Who is the learner? What should be taught? Where should the training occur? What should be the duration of training? How should the patient be taught? However, many of these questions remain unanswered. A search in PubMed using the words "training," "patient education," "peritoneal dialysis," and "peritonitis" found only 17 articles published in the last 5 years, and most of these were about infection prevention. Only 4 were published in the last 12 months. Of these 1 article was a narrative review of the literature of educational interventions in PD which concluded that the topic remained an under-studied aspect of PD (2) ; another looked at the impact of training hours on infection and suggested a minimum of 15 hours training, to be done before catheter implantation or more than 10 days after (3) , and the remaining 2 looked at preventing PD infections (4, 5) . One further observational study, by Firanek et al., analyzing best practices for nurse-led PD training programs for patients on automated peritoneal dialysis (APD) in the United States, stated that best practices 2 FIGUEIREDO et al. inPress PDI included: using simple training instructions with a "hands-on" approach; incorporating principles of adult learning into the teaching methodologies; and extending the training time as necessary for individual patients with, for example, dexterity issues, problems with physical symptoms, or concentration issues. After completion of PD training, PD nurses performed a home visit for the first at-home treatment or scheduled a phone call for this time. Thereafter, home visits were made yearly. They also provided patients with 24-hour telephone support (6) .
As educators, we must continually re-think and re-evaluate our education practices, particularly with adult learners. While there is still much we do not know about how our minds work and how people best learn, we do know a great deal that we can apply to our teaching to improve the outcomes of our learners (7) .
Aware of controversies and lack of evidence in PD training, the ISPD Nursing Liaison Committee has undertaken a review of PD training programs around the world in order to develop a syllabus for optimal training. We understand the variety of backgrounds and particularities that exist and we do not intend to determine what should or should not be done, but rather to propose a comprehensive guide based on expert experience and research. The Committee now presents a specific syllabus to more clearly guide the PD nurse through the process of assisting and guiding a patient and/or caregiver who is naïve to the therapy through the process of learning the skills and concepts to safely perform independent PD.
SURVEY OF PD PROGRAMS AROUND THE WORLD
In order to examine current practices, a survey was conducted of a convenience sample of PD training courses used by PD centers around the world. Fourteen courses from 10 countries were reviewed: Australia, Brazil, Canada, China, Guatemala, Japan, Mexico, New Zealand, United Kingdom, and the United States. The course descriptions ranged from 1 to 10 pages, with 13 of the 14 simply listing topics to be covered. Only 1 course had detailed descriptions of each topic with related objectives. Course duration (total or per diem) was not indicated in 11 of the 14 courses. Three courses designated duration of training: 3 hours per day for 10 days (30 hours total), 2.5 hours per day for 4 days (10 hours total), and 15 hours over a 5-day period. None of the courses referred to how to teach or how to assess adult learning.
Based on the divergence of current course materials reviewed by the Committee, there is a clear need for a specific syllabus to be developed. The following syllabus (Appendix A), assessment, and follow-up (Appendices B and C) are presented as a model for nurses teaching in PD units, based upon principles of adult learning and teaching. The syllabus can be applied as presented here or modified and adapted to meet local needs, customs, and cultures. The previously published guidelines (1) provide a foundation for this syllabus.
It is understood that training is only one aspect of a successful PD program. Other aspects to consider are the experience of the PD nurses and nephrologists, catheter implantation technique, and environmental barriers that may impact the outcomes (8) (9) (10) . Therefore, the objective of this syllabus is to assist PD nurses to train their patients based on a consensus of training program reviews, utilizing current theories and principles of adult education.
ISPD SYLLABUS FOR TEACHING PATIENTS AND/OR CAREGIVERS HOME PD

DESCRIPTION OF COURSE
This course offers day-by-day descriptions of topics to be covered and suggests methods of teaching and learning for a home PD program. Based on the concept that adults learn differently than children (11) , which is especially true for health education (12) , it is designed to guide the PD nurse to organize the topics according to the learner's needs, adhering to principles of adult learning. Knowles (11) presented 6 principles for adult education: adults are internally motivated and self-directed; adults bring life experiences and knowledge to learning experiences; adults are goal-oriented; adults are relevancy-oriented; adults are practical; and adult learners like to be respected. Included in the course are tips from education experts to enhance learning and methods of testing the learner throughout the course. Adult educator, J.T. Bruer noted, "Learning is the process by which novices become experts." Our goal is therefore to assist our patients to become experts in their own PD care (13) .
At the end of the course, the nurse will have taught a patient and/or caregiver to safely, comfortably, and effectively understand the concepts of, and perform the required skills for, PD at home. The course will also provide a foundation for ongoing learning and problem solving for self-management of home PD. Establishing a rapport with the patient and assessing learning styles and possible barriers for learning are new topics to be covered beyond the previous list in the 2006 Guideline/ Recommendation (1) .
Training may take place in a PD clinic, in the patient's home, in the hospital, or any suitable location equipped for focused PD teaching. There have been no randomized trials to determine which site is superior. Basic requirements are the same as previously stated (1) . Combining visual and audio aids promotes learning, and these may be used depending upon the learner's preferred learning style. Written handouts, pictures (especially for the low literacy learner), videos, and computer-assisted learning may be incorporated as appropriate. The teaching environment should be made physically and psychologically comfortable.
ASSESSMENT OF PATIENT'S PREFERRED LEARNING STYLE
Learning styles describe the way people interact with learning conditions and include cognitive, affective, physical, and environmental aspects, which can support information processing. There are several instruments that can help the PDI inPress SYLLABUS FOR TEACHING PD nurse assess a patient or family member's preferred learning styles (11) , and it is important to know that no learning style is better than another (14) . Another common instrument used is Kolb's learning style inventory, which describes 4 different abilities: concrete experience, reflective observation, abstract conceptualization, and active experimentation abilities. The combination of these 4 abilities will represent the 4 styles: Converger (abstract conceptualization + active experimentation); Diverger (concrete experience + reflective observation); Assimilator (abstract conceptualization + reflective observation); and Accommodator (concrete experience + active experimentation) (16).
It does not matter which instrument is used, but once the preferred learning style is identified, the nurse should plan the education accordingly.
LEARNING PLANS AND EVALUATION
The course preferably should be taught one-on-one, nurse-to-patient, whenever possible, and for consistency, ideally should be taught by the same nurse throughout the training. The nurse is expected to give undivided attention to the learner at each training session; respect the learner's individual preferred learning style, and be aware of his or her own preferred style of learning.
The PD nurse will demonstrate and supervise all procedure practice in order to give immediate feedback to the patient/ learner throughout the course. The nurse will also provide formative evaluation that allows ongoing assessment of the learning achieved and readjustment of the syllabus. The nurse will periodically check the progress of the patient/learner by asking questions that require the learner to recognize problems and concepts and select appropriate responses.
The pace of learning and achievement of goals will be openly shared with the learner. The nurse will recognize that a patient with chronic renal failure, unlike healthy adult learners who choose what to learn, will rely on the nurse's help to establish aspects to be learned and all the necessary procedures and concepts for home PD self-care (17) .
Procedural skills will be taught in a manner appropriate to the preferred learning style of the learner. One suggested way to do this is based on a publication by George and Doto (18) called "A simple five-step method for teaching clinical skills," in which the teacher performs the entire procedure, start to finish, without talking, then repeats with the learner reading the steps aloud as the teacher performs (6, 18) . This is repeated until the learner knows the steps in the proper order (cognitive learning). Practice then begins with use of the practice catheter (mannequins), with the learner reading each step aloud before performing (this programs the brain to perform the task). The nurse supervises all practice to provide immediate feedback and encouragement. Supervised practice is repeated at spaced intervals until the learner can perform without errors at least 3 times (autonomic response-brain recognizes errors). Careful consideration must be given to the learner's progress, as not everyone learns at the same speed or in the same manner. Understanding the learning style of each patient/learner will help the nurse to set the best way to teach the procedure.
At the end of the training, the patient will be tested on the skills for all PD exchange procedures, in addition to undergoing a summative evaluation assessing the impact of the intervention. The minimum objectives to be met are the following.
The patient and/or caregiver:
• is able to safely perform PD procedures using aseptic technique for connection; • recognizes contamination and verbalizes appropriate action; • identifies modification of fluid balance and its relationship to hypertension/hypotension; • can detect, report, and manage potential dialysis complications using available resources; • understands when and how to communicate with the home dialysis unit.
The decision of whether to administer an oral and/or written test to determine whether the training objectives have been met is left up to each program.
A number of authors have suggestions for implementing patient education, and Table 1 shows some tips for teaching according to the styles identified (14, 15, 19, 20) . For all types of learning, it is best to avoid long lectures, interminable sitting, unsupervised practice, and lack of rest periods. The role of humor should not be underestimated. Sometimes PD nurses may be confronted with a challenging patient, or a patient with limited concentration abilities. An alternative for such cases can be to change trainers, as empathy can play an important role during the educational process. Another solution is to try a multisensory approach, using photographs of the bagexchange procedure or the provision of simple, step-by-step instructions on audiotape (21) . A study on the prevalence of cognitive impairment (CI) in PD patients using Montreal Cognitive Assessment found that CI was not a significant independent risk factor for PD-related peritonitis among self-care PD patients with adequate training (22) .
EXPECTATIONS FOR LEARNERS
The patient and/or caregiver are expected to attend each training session as scheduled; there are some indications that 4 FIGUEIREDO et al. inPress PDI a patient's poor attendance at training sessions is associated with lower compliance (23) .
SCHEDULE
There is no evidence on how the training schedule should be best organized. However, we suggest that training sessions should be held on consecutive days whenever possible to facilitate immersion course learning. Every attempt will be made to limit interruptions to no more than 2 days, at which time training will resume. One study suggests that a training schedule of 1 to 2 hours per session reduces peritonitis rates when compared with training of less than 1 hour per session (3), while a survey conducted in the US found that training times varied considerably in days and hours per day (6) . An international survey found that 5 days is the average number of days for training, but it is not known whether training 5 days per week for 4 or more hours per day is more effective than 10 days of training for 2 or more hours per day (24) . It is recommended that PD nurses track the number of hours taught each day and record the total teaching hours, as well as the total teaching days, on the checklist (Appendix B). Clinics may examine relationships between duration and patterns of initial PD training with outcomes such as peritonitis rates and exit-site infection rates. These audit measures may guide future plans for the most effective teaching patterns.
Training may be held before or after PD catheter implantation, in part or in whole. A large cohort study has shown that the highest peritonitis rates were associated with training conducted within the first 10 days after PD catheter insertion, and higher benefit was shown when training was carried out either before insertion or 10 days after insertion (3). This reinforces the findings of a previous survey where one-third of all South American and Hong Kong patients were trained before catheter placement, and the remaining were trained after or a combination of before and after catheter placement (24) . Careful attention should be given to these issues as a study by Barone et al. (25) , comparing 3 different training schedules, suggested that more frequent retraining should be considered in patients who needed more training sessions at the start of PD. These authors surmised that this may be due to impaired learning secondary to uremia, interference from post-operative pain medications, or low literacy level.
For each training day, breaks will be scheduled according to the learning pace of individual patients, but never less frequently than every 2 hours. Some adult educators recommend that lessons should be no more than 30 minutes in length, with no more than 3 to 4 new messages per hour, but there are no data regarding PD patient education (8, 26) . Ideally, the nurse will introduce a series of procedures and concepts, alternating demonstrations with discussions and questions. The practice of skills and procedures will begin only after the patient has learned the steps of each (cognitive learning). Cognitive learning is defined as "acquisition of problem-solving abilities with intelligence and conscious thought" (8, 26) . At the beginning of each day, topics will be reviewed from previous sessions to help move new information from short-term memory to storage in long-term memory. The nurse and learner together may use the checklist (Appendix C) at the end of the syllabus to review the course plan for each day and to review learning at the end of each day. Learning topics will be classified by the nurse as: Mandatory -must be learned for survival; Desirable -not life dependent but related to the overall ability to have quality care; and Possible -important information. Learning requires repetition: an approach that involves "learning by doing" through practice, rehearsal, and role playing, and gives the opportunity to become accustomed to the therapy/procedure (27) . The order in which the nurse presents each topic may vary according to individual patient needs; however, the principles of moving from the simple to the complex and from less responsibility to more will be applied. Supervised practice in a safe environment with regular feedback (1-word cues and prompts) promotes learning. Spaced practice with rest intervals increases acquisition and retention. Simple tasks such as hand hygiene, masking (optional), and gathering supplies may have rest intervals of a minute or less. Complex tasks (PD exchange, sterile connection, exit-site care) and complex concepts (asepsis, peritonitis, fluid balance, etc.) require longer spacing intervals, but the optimum interval is unknown. Continuous practice without rest is less effective than practice at spaced intervals (28) .
Literacy originally meant a person could read and write his or her name. Today, literacy means the person is able to learn new skills, think critically, and problem solve; it also includes numeracy, or the ability to read and interpret numbers (29) . Health literacy is the capacity to obtain and understand basic health information needed to make appropriate health decisions (25, 29) , and one way to asses it is using the Rapid Estimate of Adult Literacy in Medicine (REALM) questionnaire (30) . Strategies to improve health literacy are similar to overall literacy: use plain language and employ the "teach-back" method, in which the learner repeats what has been heard (21) . When sick, even those who are literate prefer easy-toread materials (31) .
Some PD units may incorporate content learning and skills such as exit-site care into a pre-course period or spend a day establishing a rapport with the patient (prior to the scheduled training period) and will need to adjust the course content accordingly. This syllabus is designed as a 5-day program of about 3-hours per day, but both duration and content may be adjusted based on the learner. A learner may require more consecutive days of initial training to allow for added supervised practice and in order to master independent skills. The course may also be modified to adjust for frailty, low health literacy, and assisted PD patients by removing, moving and/ or adding topics during additional training time. Additional time may be needed to introduce other concepts such as the renal diet or a healthy lifestyle, to arrange meetings with other healthcare professionals, or to continue teaching about topics which were not mandatory but "desirable" and "possible" and were not acquired during the initial training sessions. Two other important points to be addressed are home visits and retraining. While not within the scope of this article, they should be taken into consideration when planning discharge from training. The best timing and frequency for home visits and retraining has not been established (32, 33) .
SAFETY AND COMMUNICATION
Patient safety in home dialysis therapies poses special challenges. Peters (34) emphasized the importance of the patient understanding the need for prompt communication with his or her home dialysis unit when a problem is encountered and stressed the need for patients to receive clear guidelines on when, what, and with whom to communicate. Apart from the traditional telephone call, there are newer methods of communication, including telehealth, texting, and e-mail (35) (36) (37) (38) . Moreover, home dialysis patients today may have access to their own electronic personal health records (39) and, thus, potentially have more involvement in their own care. These newer technologies can be used for guidance and troubleshooting, allowing, for example, a PD patient who lives far away from the unit to attach a photo of a questionable PD catheter exit site or a suspiciously cloudy PD drain bag to an e-mail or text message so that these photos can be reviewed by the PD nurse and nephrologist and a plan for treatment made, avoiding unnecessary travel for the patient (40) . Communication is vital for the safety and general wellbeing of PD patients. To further ensure patient safety, a retraining program is needed (7); however, there is no evidence on the optimum timing or frequency of retraining, or for which situations it should be targeted. Meanwhile, the previous guidelines' recommendations should be maintained (that is, retraining after peritonitis, catheter infection, prolonged hospitalization, or any other interruption in PD) (1) .
FUTURE DIRECTIONS
This syllabus is intended as a tool to help PD nurses enhance learning by patients/caregivers so that they can become independent with PD and perform it safely at home. Further research is required to evaluate the effect of training using this syllabus, based on the patients' and nurses' satisfaction as well as on infection rates and longevity of PD as a treatment.
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DISCLOSURES
Determine whether the patient is to be independent with PD and/or whether caregiver will also train.
Set clear roles for each learner.
Depression, if diagnosed, will need to be treated. definition of each word. Demonstrate hand movements near a sterile object that cause it to be contaminated or to remain sterile.
Define terms: dirty, clean, The nurse identifies the risk of contamination, introduces the concept sterile, contaminate of peritonitis, exit-site infection.
Hand hygiene Adults mimic those they respect. Nurse performs as learner reads steps aloud.
Adult learners have limited Learner may practice while reading each step aloud. attention spans.
Nurse gives feedback and prompts, if necessary. Cognitive learning: learning the steps, followed by supervised practice.
Documentation of vital signs ALP 5
The nurse takes and records vital signs and weight.
Define each task and show how to perform and record. Allow learner to practice.
Summarize day's activities ALP 4
Review activities and learning of Day 1.
Understand learner's perception of how learning took place.
Nurse and patient should discuss and plan the following day of training.
DAY 2 Objective: To review goals, provide repeated supervised practice sessions of PD exchange and exit-site care procedures with feedback from previous day, to review concepts of asepsis, peritonitis, residual renal function, fluid balance and documentation previously introduced, and to move from simple to more complex learning Cognitive learning: learning Nurse gives feedback and prompts, if necessary. the steps, followed by supervised practice.
PD exchange
ALPs 5 and 1 Learner observes while nurse demonstrates a PD exchange procedure from start to finish without talking. A procedure needs concept and motor skills.
Nurse may connect patient's PD catheter for first continuous ambulatory PD (CAPD) exchange or to the cycler for automated PD (APD), incorporating teaching with dialysis to reduce learner's uremic symptoms.
Learner seeing the procedure, For subsequent demonstrations, learner reads aloud each step as as a whole will store it in the nurse re-demonstrates using practice catheter or patient's catheter. brain as a whole. Parts of the Learner begins to know names of equipment and visualizes how procedure may be taught PD works. separately after being demonstrated from start to finish; learner will re-assemble later.
Sequence learning of steps in order requires continuity, repetition and reinforcement.
Residual renal function
Concept learning through Assess whether patient still makes urine. Assess understanding of (RRF) discussion, demonstration kidney function. Provide education of concept of RRF. and questions.
Discuss how to do a 24-hour urine collection: steps to collect, why Move from less responsibility important, how measured, importance of preserving RRF. to more.
Reinforce importance of maintaining RRF.
Fluid balance Concept learning through Provide education regarding concepts of solutes, fluids, fluid balance discussion, demonstration in the body. and questions.
Discuss osmosis and how glucose works on fluid removal; give Adult learners have limited examples. attention spans.
Briefly define terms: dry weight/target weight hypervolemia or "wet," hypovolemia or "dry," euvolemia or "normal."
Explain how to identify changes in volume: as evidenced by patient's fluid balance, edema, and alterations in blood pressure and weight.
PD catheter Concept learning through During PD exchange, nurse identifies inflow and outflow, commenting inflow/outflow discussion, observation on signs of patency and effect of constipation on flow. Explain how to and questions. recognize problems in "in" or "out" flow.
Exit-site care ALPs 3 and 5 Depending on how long the PD catheter has been placed, the nurse will demonstrate care of exit site, from start to finish, as learner reads Procedures require concept steps aloud. and motor skills.
Instruct learner to watch as nurse gathers supplies, exercises hand Learn steps in order hygiene and performs exit-site care. (cognitive learning).
Nurse examines exit site, assesses aloud the appearance of exit site ALP 6
(healthy, well-healed, healing, erythematous, etc.).
Need to believe oneself to Introduce concept of S. aureus prophylaxis (concept and task Learner will visualize steps in carrying out PD.
Reducing risk of Concept learning through Nurse will review concept of peritonitis. peritonitis (42, 43) discussion and questions.
Introduce list of risks which may lead to peritonitis (contamination, exit-site infection, constipation, procedures), and which can be modified.
Discuss each risk and outline actions by patient /caregiver and nurse and doctor to reduce the risk. Emphasize collaborative effort: "we work together."
Exit-site care Repetition to move from shortAssess patient's understanding of the need for meticulous exit-site to long-term memory.
care. If ready, learner performs exit-site care, reading aloud each step first, under nurse's supervision.
Learner assesses exit site with nurse's guidance. Signs and symptoms of an exit-site infection introduced with appropriate action. • Able to safely perform PD procedures using aseptic technique for connections
• Recognizes contamination and verbalizes appropriate action (1)
• Recognizes fluid volume overload and its relationship to hypertension as well as fluid volume depletion and its relationship to hypotension and verbalizes appropriate action for each
• Knows how and when to communicate with the home dialysis unit All other objectives are "important to know" that learner may acquire in subsequent lessons of retraining and follow-up.
Continued learning goals
The course has provided the Refresher classes will be held individually for the learner periodically foundation for ongoing learning in the future. and problem solving. Periodic retraining sessions to evaluate Learners tend to develop shortcuts and variations of steps of aseptic technique and problem procedures, which may increase the risk of contamination and solving.
complications.
Retraining reduces risks of peritonitis * * Other issues should be added according to the routine and specific structure of the PD program.
